Hughlings Jackson Lecture
Hughlings Jackson's American Contemporaries: The Birth of American Neurology' by John D Spillane MD FRCP When Brain was launched in 1878, with Hughlings Jackson as one of the four editors, the majority of contributors were naturally British. But in its first year it contained one article by an American and also a review of an American textbook of neurology. The article was entitled 'Some of the lessons of neurotomy' and its author was Silas Weir Mitchell of Philadelphia. The textbook was 'Nervous Diseases, their Description and Treatment' by A M Hamilton of New York.
Mitchell's paper displays the accuracy and meticulous powers of observation he had already demonstrated in his classic books on nerve injuries. Hamilton (a grandson of Alexander Hamilton, a signatory of the Declaration of Independence and Washington's first Secretary of the Treasury) was pleased to read in the review of his book by Crighton-Browne, one of the editors of Brain, that: 'This is unquestionably the best and most complete textbook of nervous diseases that has yet appeared and were international jealousy in scientific affairs at all possible we might be excused for a feeling of chagrin that it should be of American parentage.' But it was not America's first textbook of neurology. That distinction belongs to W A Hammond's 'Treatise on Diseases of the Nervous System', published in 1871. Indeed Hammond's book can be justly considered the first textbook of neurology written in the English language. Romberg's 'Lehrbuch der Nerven-Krankheiten des Menschen' (1840-1846; 2nd edn 1851) was the first textbook in any language and an English translation was published by the Sydenham Society in ' Requests for reprints may be sent to: Dr J D Spillane, Prescelly, Newport, Dyfed, Wales 1853. The earlier English texts on clinical neurology by John Cooke (1820), Marshall Hall (1836), Russell Reynolds (1855) and Bentley Todd (1855), were not attempts at systematic treatises but rather clinical essays on selected topics.
It has often been said that Hughlings Jackson's writings were appreciated earlier abroad than at home. He was not knighted and it was three physieians from the United States who wrote to him in 1901 requesting that he publish a collection of his papers. They were William Osler, Silas Weir Mitchell and James Jackson Putnam. He declined and the neurological world had to wait another thirty years for this to be done. When Osler was knighted in 1911 he wrote to a friend in the USA saying: 'These honours are very unequally distributed. Some of the most deserving men never receive any recognition -Hughlings Jackson, for example' (Cushing 1925 ). Weir Mitchell wrote: 'When in Europe I saw Dr Hughlings Jackson, my old friend in London. Considering his great distinction as a medical thinker, it has always surprised me that he was not rewarded or that a title was never given him by the Government, while in my time a dozen or more men already forgotten have been made baronets' (Burr 1929) .
The medical historian Garrison said that the American War of Independence was the making of American medicine. It can equally be said that the Civil War was the making of American neurology; and the two men who made it were Mitchell and Hammond, contemporaries of Hughlings Jackson. Silas Weir Mitchell (1829 One of Mitchell's three biographeirs (Earnest 1950) wrote that: 'He was almost a genius. His contemporaries believed he was one, an opinion Mitchell came to share. ' Sir William Osler (1914) knew him for thirty years and said: 'Of no man I have known are Walter Savage Landor's words more true -"I have warmed both hands at the fire of life" -we have to go to other centuries to find a parallel to his career ... in the combination of a life devoted to the best interests of science with literary and social distinction.' Sir James Paget once remarked to W W Keen, the Philadelphian surgeon, a colleague of Mitchell, that 'Mitchell is one of the most distinguished medical men in your country' adding, after a pause, 'or in any country' (Hyndman & Cone 1936) . Harvey Cushing (1936) , speaking of the rise of neurology in the nineteenth century in the schools of Berlin, Paris and London, said: 'Had the luck of academic preferment fallen to his (Mitchell's) lot, a purely American school of neurology immediately contemporaneous with that of Charcot might well have come into being...' But Mitchell's failure to achieve a chair at Jefferson Medical College in 1864, and later in the University of Pennsylvania, called forth from his old friend Professor Oliver Wendell Holmes the comforting words that: 'Perhaps it is hardly desirable that an active man of science should obtain a chair too early, for I have noticed ... that the wood of which academic fauteuils are made has a narcotic quality which occasionally renders the occupants somnolent, lethargic, or even comatose' (Earnest 1950). Oft described as 'the most versatile American since Franklin' he was elected the first president of the American Neurological Association when it was founded one hundred years ago, in 1875. He was made a Fellow of the Royal Society.
Mitchell was born in Philadelphia in 1829, the seventh physician in three generations. His father, John Kearsley Mitchell (1793 -1858 , was a practitioner in that city; he had been born in Virginia, educated in Scotland where he had been sent as a boy on the death of his parents, and was a graduate of Edinburgh Medical School. Weir Mitchell's paternal grandfather, Dr Alexander Mitchell, had emigrated from Ayrshire to Virginia. The great-grandfather, a revenue collector, was said to have been a friend of Robert Burns and the Mitchell alluded to in a poem 'To Mitchell, on asking for a loan' (Brecht 1922 ). Mitchell's father was a professor of chemistry at the Philadelphia Medical Institute and later occupied the chair of medical practice at Jefferson Medical College. He apparently made great efforts to establish cricket as an American game.
Silas Weir Mitcheil graduated in medicine in
Philadelphia after a two-year course in 1850 when he was 21 years of age. He spent a year in Europe and met many of the eminent medical men of the day: in London, the Thomas) was only one such instrument in his hospital even in July 1887, and that was Osler's) and thought the teaching there was unsatisfactory (classes of 250 or more for some lectures). He seems not to have been impressed by anyone in Paris other than Claude Bernard. He said that the latter advised him: 'Why think when you can experiment' -an aphorism generally attributed to John Hunter, addressing Edward Jenner.
For the next decade, 1851-61, he assisted his father in practice. The latter wished him to take up surgery but an essential tremor of his hands, which lasted all his life and affected his writing, persuaded him to remain in medicine.
The 'Contract Surgeon' in the Civil War (1861-65) Recalling the Civil War years, shortly before he died in 1914, Mitchell spoke of the horrors he had witnessed. Three million troops were involved, 200 000 died of wounds and 414 000 of disease (Shryock 1966) . Hospitals, ambulances and a medical corps had virtually to be created. Mitchell described how Hammond created huge pavilion-style hospital complexes. In Philadelphia they provided 30 000 beds, in Washington 26 000. After the three-day battle of Gettysburg (1863) 27 000 wounded required attention; they were dressed and under shelter twenty-four hours after fighting had ceased. Mitchell contrasted this performance with that of the ten days this took at Waterloo (1815). In Philadelphia 28% of amputations and 61 % of trephine cases died. Scurvy, erysipelas and hospital gangrene were major terrors.
It was against such a background, employed as 'a contract surgeon' while continuing his medical practice, that Mitchell came to be in charge of a 400-bed hospital for nervous diseases in the suburbs of Philadelphia at Turner's Lane.
Section ofNeiurology
Here, with the collaboration of George Reed Morehouse (1829 Morehouse ( -1905 and William Williams Keen (1837 -1932 , came to be written a classic of medical literature entitled 'Gunshot Wounds and Other Injuries of Nerves' (1864a). It was only 164 pages in length and contained not a single illustration. In the preface to his larger work, 'Injuries of Nerves and their Consequences' (1872a), Mitchell wrote that the organization set up by Hammond 'enabled us to classify in distinct wards the numerous cases ... never before was there such an opportunity for the study of nerve lesions ... a multitude of cases, representing every conceivable type of obscure nervous disease was sent to us'. In 1914 he said: 'There were cases of amazing interestepileptics, every kind of nerve wound, palsies, singular choreas and stump disorders.' Detailed notes on epilepsies and exhaustion were destroyed in a fire. 'To this day I cannot think of it without regret.' The hospital was a 'Hell of Pain'. In one year 40 000 injections of morphia were given.
Turner's Lane Hospital deserves to be remembered and not only in the United States of America, for it, surely, was the birthplace of American neurology. The hospital formed the subject of Middleton's excellent Fielding Garrison Lecture (1966) . Middleton was able to trace the progress of certain of the wounded soldiers through the original case notes preserved in the Library of the College of Physicians in Philadelphia. The accounts were such that often from the moment of injury the effects could be studied. The attitudes and reactions of the wounded were graphically depicted; the shock, the spasms, the sensations, the pain, paralysis or numbness and whether the man fell or lost consciousness. Then followed the minute recording of the motor, sensory and 'trophic' consequences. Many interesting items omerge. In a series of 91 wounded soldiers, a third experienced no pain. Mitchell never saw a bayonet wound. There were only a few notes of wounds of cranial nerves, presumably because of the high mortality rate of head injuries. The disagreeable odour of sweat from an injured limb was noted.
Of the trio that made this hospital famous, one, Morehouse, passes from the historical scene at the end of the war. He returned to his practice in the city of Philadelphia and Weir Mitchell said that 'what he did not go on to do is still to me a matter of wonder, interest, and friendly regret' (Middleton 1966) . Keen went on to study in Paris and Berlin. Claude Bernard was greatly excited to hear his account of the ptosis, miosis and flushed cheek which followed a wound of the superior cervical sympathetic ganglion. This was recorded on page 40 of the 1864 book on Nerve Injuries, thus antedating Horner's (1869) classical publication. He met Virchow who was much impressed by the subsequent official 'Medical and Surgical History of the War of the Rebellion' (Haymaker & Schiller 1970) . Keen eventually became professor of surgery at Jefferson Medical College and in 1888, at the First International Congress of American Physicians and Surgeons, which Horsley and Ferrier attended, Keen reported the successful removal of three brain tumours. With C K Mills he used the faradic current to explore the cerebral cortex in his patients and Horsley said at the congress that his 'American colleagues had gone farther than we have in Europe' in that field. Middleton pointed out that Keen had the unusual distinction of being the only medical officer serving in both the Civil War and World War I. During the latter he published a book entitled 'The Treatment of War Wounds, (1918) . He lived to the age of 95 years.
The war saw no significant advances in surgical technique (Adams 1952 , Griffiths 1965 Mitchell, years later, that he wished he had not surrendered all his notes to the Medical Department in Washington, as instructed, at the end of the war. Mitchell and his colleagues, on receipt of that order, frantically copied as much as they could. The war gave to medicine the terms 'causalgia', 'phantom limb' and 'irritable heart' and it is not unlikely that the term 'neurasthenia' was similarly born. This was coined by George M Beard (1837-83) in 1869 when he was lecturer in nervous diseases at New York University. He had served as an assistant surgeon in the US Navy during the war. His paper was entitled 'Neurasthenia or Nervous Exhaustion' and he wrote: 'The specific name is now, I believe, for the first time presented to the profession ... what anmmia is to the vascular system so is neurasthenia to the nervous system ... both can be cause or effects of illness' (Beard 1869) . Freeman (1939) has recorded that 'homesickness, that sinister malady of the mind, was so common among the soldiers that the printed forms for medical reports contained an entry for nostalgia precisely as for pneumonia'. After the war the term 'nervousness' began to appear in medical and lay literature and there were subsequently many comments to the effect that 'nervousness' was a particularly American trait. In the editorial in the first issue of the Journal of Nervous and Mental Diseases, in 1874, the increase in nervous disorders in the United States was attributed to 'mental occupations . .. the relentless demands-of journalism . .. large commercial enterprises . . . speculation . . . exciting literature ... stimulants and sedatives ... etc.' When Gowers 'Manual of Diseases of the Nervous System' (1886) was reviewed in that journal by M A Starr (1887) he said: 'We are astounded that but one page out of 1357 should be devoted to neurasthenia. The author denies the justice of considering neurasthenia to be a clinical entity. The "Morbus Americanus" . . . is as clear a conception as is hysteria.' Dana (1892, p 446) , writing on neurasthenia, said: 'Americans are, as a race, much affected by it.' In 1928, in his Hughlings Jackson lecture, entitled 'Early Neurology in the United States,' he affirmed this view, but thought that 'a neurotic temperament' was advantageous in life.
Nerve Injuries
In their 1864 monograph Mitchell, Morehouse & Keen state how they seized their opportunity 'since never before in medical history has there been collected for study and treatment so remarkable a series of nerve injuries ... nowhere were these cases described at length in the text-books, and, except in a single untranslated French book, their treatment was passed over in silence.... In the great monographs on military surgery, this defect is still complete, that wounds of nerves are there related rather as curiosities and as matters for despair.' (p 10). A close analysis of some 120 cases of nerve injuries formed the basis of this publication and 'no labour has been spared in making these clinical histories as perfect and full as possible'; the authors go on to say that: 'Those only who have devoted themselves to similar studies will be able to appreciate the amount of time and care which we have thus expended...' (p 12) a remark which will be endorsed by any doctor who had war-time experience of nerve injuries.
The burning pain suffered by some of his patients, which he later termed 'causalgia', was described so vividly and precisely that the words used (p 101) have been quoted and requoted in many countries and have become part of the language of medical history:
'It is a form of suffering as yet undescribed, and so frequent and terrible as to demand from us the fullest description ... it was described as "burning", "mustard red-hot" or as "a red-hot file rasping the skin" ..... In these parts, it is to be found most often where the nutritive skin changes are met with; that is to say, on the palm of the hand or palmar face of the fingers and on the dorsum of the foot; scarcely ever on the side of the foot or the back of the hand .... The part itself is not alone subject to an intense burning sensation, but becomes exquisitely hyperaesthetic, so that a touch or a tap of the finger increases the pain. Exposure to the air is avoided by the patient with a care which seems absurd, and most of the cases keep the hand constantly wet, finding relief in the moisture rather than in the coolness of the application. Two of these sufferers carried a bottle of water and a sponge, and never permitted the part to become dry for a moment.
'As the pain increases the general sympathy becomes more marked. The temper changes and grows irritable, the face becomes anxious and has a look of weariness and suffering. The sleep is restless .... the rattling of a newspaper, a breath of air, another's step across the ward, the vibrations caused by a military band, or the shock of the feet in walking, give rise to increase of pain. At last the patient grows hysterical, if we may use the only term which covers the facts .... 'Cold weather usually eased these pains; heat and the hanging down of the limb made them worse .... 'The temperature of the burning part we have always found to be higher than that of the surrounding parts . . . ' (p 104).
Finally (p 108) they write: 'We have again and again been urged by patients to amputate the suffering limb' and they admit that perhaps their readers 'may feel that we may be supposed to have exaggerated somewhat in delineating these hitherto undescribed neural disorders' or that there has been 'a desire on the part of the patient to magnify his pains'. Mitchell proposed the term 'causalgia' for this burning pain of nerve injuries in a later publication in 1867 'in accordance with the suggestion of my friend Professor Robley Dunglison' (Middleton 1966 , Richards 1967a ). In the first account of the syndrome, in 1864, he considered the cause of the pain 'was at first sought for among reflex phenomena. It then seemed to us probable that a traumatic irritation existed in some part of a nerve trunk and was simply referred by the mind to the extreme distribution of this nerve....' Further study suggested that 'the irritation of a nerve, at the point of wound, might give rise to changes in the circulation and nutrition of parts in its distribution, and that these alterations might be themselves of pain-producing nature'.
'Causalgia, in my experience gets well in time', he wrote (p 282), but thirty years later his son Dr John Kearsley Mitchell (1869 Mitchell ( -1927 followed up 15 of his father's patients and found several in whom pain had not subsided (J K Mitchell 1895). The aggravation of pain by weather continued to interest him. In 1877 he published a paper on the subject based on meticulous records in the case of an army captain who had sustained a gunshot wound of a foot in 1864, requiring amputation below the knee three hours later. Pains began six to nine months later and the patient had plotted his 'neuralgic curve' for three years, in relation to weather, before Mitchell first saw him in 1874. Their further studies did not reveal any single factortemperature, barometric pressure, weather (clear, cloudy or rain) -which could be related to pain. But it was clear to them both, and to many others of his patients, that 'falling pressure and rising humidity' were closely associated with the onset or aggravation of pain. 'There is no reason to doubt the popular view which relates some pain fits to storms.' This is one of the first studies of its kind. Richards (1967b) , in an interesting account on the origin of the term 'causalgia', traced Mitchell's first use of it to an obscure account in a volume edited by Austin Flint of the United States Sanitary Commission Memoirs, in 1867. This volume is entitled 'Contributions relating to the causation and prevention of disease, and to Camp Diseases'; Chapter 12 is headed 'On the diseases of nerves resulting from injuries', by S Weir Mitchell. In this chapter he explains that 'I felt that it would be well to give it some more convenient name than merely "burning pain".' A colleague named Dunglison suggested 'causalgia'.
Dunglison (1798-1869), a medical graduate of Edinburgh, emigrated to the United States and ultimately became professor of the Institutes of Medicine in the Jefferson Medical College of Philadelphia (Bean 1965 , Richards 1967b . He was a medical lexicographer which is presumably why Mitchell turned to him for a name for the 'burning pain'. He was given a name of Greek derivation but there was never any definition. This only came when the characteristics of causalgic pain were defined in 1920 by the Nerve Injuries Committee of the Medical Research Council.
After the war Mitchell continued to study nerve lesions of all kinds following up his old patients, experimenting on animals and on himself and in 1872 he published his major work entitled 'Injuries of Nerves and their Consequences', which he dedicated to William A Hammond 'whose liberal views created the special hospital which furnished the chief experience of this volume'. This monograph and that of Tinel (1916) in World War I were the two books which were eagerly sought for by doctors who had to cope with nerve injuries in 1939-45, a subject which invariably suffered neglect in peace time.
It is extraordinary that Mitchell should have again neglected any form of illustration. The Civil War, as is well known, was the first to be extensively photographed. Matthew Brady and others left photographs of the wounded, and their activities were such that Mitchell must surely have heard of them and seen some of the striking photographic plates. But although he apologizes for the want of pathology in the 1864 book he does not mention the want of illustrations in either.
The 1872 book itself comprises 377 pages, in 14 chapters. Of the anatomy of the peripheral nervous system he writes (p 28) that 'the intricate interlacing (of plexuses) seems to be merely an arrangement for interchange of fibres, since those which enter the plexus acquire in it no physiological properties which they did not previously possess'. He recalls the observation of Hilton, in 'Rest and Pain', that 'one of the elements of protection to nerves, that in most instances the motor nerves enter their respective muscle on the underside, so that the whole thickness of the muscle is interposed between the nerve and exterior sources of injury' (p 29).
He deals fully with the question of the existence or otherwise of 'trophic nerves'. He wrote that: 'When the physiology of the vasomotor system was first elucidated by Claude Bernard and Brown-Sequard and Schiff and others it was supposed that many obscure phenomena arising out of nerve wounds would be explained' (p 31). But: 'I have made many attempts to bring about trophic changes in the face by irritating and partially wounding the sympathetic, but efforts have uniformly failed' (p 32). Atrophy was the only inevitable consequence of complete nerve section (p 33) but in partial lesions trophic changes in skin, hair, nails, areolar tissue and muscle are found (p 38). He did not think these tissue changes were dependent upon the existence of trophic nerves. The 'justification for their existence lies in their apparent necessity for their presence... Duchenne said "if we had no knowledge of such nerves, we should be forced to invent them" . . . the phenomena of nerve wounds, as I have seen them, lend no conclusive report to the theory. ' Mitchell did not 'look upon pain as a distinct sense with afferent tracts peculiar to itself' (p 40). 'I repeatedly chilled or froze the ulnar nerve in myself with ice, or ice and salt' (p 59); he thought that: 'Acute neuritis (was)... probably of extreme rarity as an idiopathic affection.' He found that 'rapid or slow pressure upon nerves present distinctive differences of very striking character, so that while the former is apt to occasion most severe and positive suffering, the latter may sometimes cause extensive muscular wasting without sensory loss of any kind whatsoever.' (p 108).
He endeavoured always to identify whether there was 'commotion, contusion, compression, or partial division' of a nerve. Seddon (1972) has commented that Mitchell described 'neurapraxia' as, for example, in the following case: 'A man is shot in the thigh, the ball passes near the sciatic nerve, and instantaneously the nerve is paralysed; within a few minutes, or at the close of a day or a week the volitional control in part returns, but finally there may be left some single group of muscles permanently paralysed.'
In dealing with 'remote symptoms' he noted the rarity of tetanus, 'none in 200' cases of nerve injury, an unexpected observation. Cutaneous eruptions, including herpes, he did observe (p 147). He quotes the account of glossy skin in association with neuralgia, as previously described by Denmark (1813) in a British soldier whose arm had to be amputated because of burning pain consequent on a wound sustained in the battle of Badajos in the Peninsular War. He also refers to the observations of Paget (1864) and his description of glossy skin in intractable neuralgias (p 155).
He opens the chapter on sensory lesions (p 179) with the statement that 'the sensory functions of nerves are affected by wounds in such a manner as to be lessened, exalted or perverted' and he goes on to describe the subjective and objective findings in a way which clearly demonstrates the meticulous care with which the patients were examined.
'When, indeed, there is hyperasthesia for pain, we are apt to find it associated with lessened or lost power of tactile appreciation' (p 179). He likened hyperesthesia to 'sensory tetanus' and advised that 'the most delicate test of all is to touch the tips of single hairs ... plainly enough felt during health', mapping out the results 'on previously prepared drawings' (p 182). He writes of 'incessant questioning and repeated examination' and the preliminary use of pencil-point and feather. He describes the difficulties in using the esthesiometer of Weber and in assessing two-point discrimination. Defects in tactile localization were recorded and he comments on how necessary it is not to allow the patient to make the slightest movement of the part being tested. Delay in the appreciation of sensation he found more characteristic of cord or brain lesions. In nerve lesions 'if a touch were felt at all, it was felt with no remarkable delay' (p 225). He estimated time with 'a watch beating quarter seconds, or still better by a metronome'. The effects of cold and prolonged immobility on the results of sensory testing are noted. He instanced cases in which motor loss was complete and sensation spared and others in which overlapping of nerve distribution was apparent. Sensory function preceded motor during recovery. In treatment: 'Of acupuncture in traumatic neuralgia I have nothing good to say; it was repeatedly used by our staff, without the slightest advantage' (p 268).
'Trick' movements in muscle testing are not described but the difficulty in distinguishing muscular contracture from paralysis is stressed. The nature of a nerve impulse, he reported, was regarded 'as some form or manifestation of electricity', but he thought that the rates of transmission were different and that they were not identical: 'The electrical states which arise during nerve disturbance are merely manifestations related to the states of nervous activity... dependent ... upon molecular alterations' (p 43).
Although he considered idiopathic neuritis a rare disorder Mitchell thought it 'one of the most common consequences of nerve wounds' (p 61). But he was only once able to produce it in a rabbit. In man he diagnosed it when there were developments such as fever, rigors, pain, redness and tenderness along the path of a nerve and he conceived the process as sometimes spreading to adjacent nerves and plexuses. It could become chronic. When his 1872 book was translated into French in 1874, Vulpian wrote a twenty-page preface based on a 'superficial examination of the work' which he generally praised. Vulpian had never been able to produce neuritis experimentally and doubted the conception of a spreading process from a traumatized nerve. He agreed with Mitchell that the 'trophic' lesions did not require the invention of special nerves for their explanation. It is probable that much of the neuritis seen by Mitchell was the result of wound infection. Carbolic acid was used to clean out infected wounds in those. days, before Lister's antiseptic surgery and the discovery of bacteria, but it was not used to sterilize fresh wounds and the surgeon's instruments. Lister's papers. began to appear in 1867 and for a time there was considerable confusion about the 'germ theory' and the practical requirements of 'antiseptic surgery'. Brieger (1966) relates how the Boston surgeon J C Warren visited Lister in 1869 but on his return to Boston he was virtually barred from using 'antiseptic surgery' by some of the more senior surgeons of the city.
Tinel commented on Mitchell's conception of 'ascending neuritis'. He thought it must be 'very rare' . . . (its) 'exact nature completely baffles us' (p 81). He thought it may have been due to infection.
In the chapter on the remote effects of nerve injuries Mitchell describes cases of 'curious inflammatory states of joints' of the affected limb (p 169). The nature of the injury did not seem to be the determining factor. He suspected that joint involvement often went undetected as it usually occurred some time after-the injury. It might affect just one finger joint or involve every joint in the hand, or one articulation in the limb. The swelling lasted some weeks or months and then usually subsided, leaving some residual stiffness. He thought the recent paper by Charcot in 1868 on neurogenic arthropathies was relevant. Indeed he quoted a paper by his father, J K Mitchell (1831) in which were described cases of spinal lesions 'followed by inflammation of joints below the point of spine affected'. But a study of this paper does not suggest that Mitchell senior should be regarded as really antedating Charcot in the concept of neurogenic arthropathies. The title of the 1831 paper was 'On a new practice in acute and chronic rheumatism'; four patients with 'caries' or 'curvature' of the spine developed rheumatism in the limbs and failed to respond to treatment until attention was directed to the spine where leeches and cupping were applipd.
Mitchell senior published a further paper on the subject of spinal treatment of rheumatism in 1833 and both were referred to again by Weir Mitchell (1875) in a paper entitled 'Spinal Arthropathies'. He quoted Charcot's reference (p 187) to his father's 1831 contribution in which Charcot said Mitchell senior was the first to describe rheumatism 'in the paraplegia connected with Pott's disease'. Weir Mitchell wrote that: 'To an American physician belongs the long forgotten credit of the discovery that an obvious spinal cause may produce rheumatism'. I have studied these publications and came to the conclusion that there was nothing to warrant the view that the concept of neurogenic arthropathies could be attributed to Mitchell senior and was relteved to find subsequently that an American physician had also come to the same conclusion (Kelly 1965).
Turner's Lane Hospital became known as 'Stump Hospital' and the last chapter in Mitchell's book of 1872 is entitled 'Neural Maladies of Stumps', which were listed as 'chorea, neuralgia, neuritis, and sclerosis'. These phenomena, he rightly averred, had been 'almost entirely neglected' and he proceeded to describe them in his customary graphic fashion. He referred to Ambroise Pare's observation 'that the absent limb is felt as if existing' and he said the 'hallicinations are so vivid, so strange, and so little dwelt upon by authors, as to be well worthy of study'. In 90 cases of amputation he found but 4 in which there was never what he came to term 'a phantom limb ... a sensory ghost of tlat much of himself, and sometimes a most inconvenient presence, faintly felt at times, but ready to be called up to his perception by a blow, a touch, or a change of wind'. He described the time of appearance of the phantom after amputation, its size, shape, position and apparent movement, its singularly incomplete duplication of the original limb, and its mode of shrinkage proximally. He noted how wearing an artificial limb influences the phantom or restores one that has disappeared. One soldier said: 'If I should say I am more sure of the leg which ain't than the one which are, I guess I should be about correct.' Mitchell faradized stumps and was able to 'conjure' up a phantom and induce movements in its digits.
These observations on the phantom limb by Mitchell excited the interest of Hughlings Jackson who referred to his 'magnificent work'. He pondered their significance and referred to them many times. He thought that the dominance of the hand or the foot, and individual digits, in the phantom limb suggested 'the order in which lost parts remain most vividly represented in consciousness ... almost exactly the order in which parts physical do fail in dissolution of the nervous system' (Jackson 1931, 2, 397) . Referring to the faradization observations, he wrote: 'A man loses his arm by amputation just below.the elbow; he knows nothing of anatomy, and yet when the end of his ulnar nerve is faradised (the stump being healed) he describes the movements which we would see if we faradised the ulnar nerve in a healthy man. Obviously these movements of the lost limb are the result ofexcitation of motor centres roused into activity by incoming currents from the sensory nerves contained in the ulnar nerve stump' (1, 55).
When he gave the first Hughlings Jackson Lecture in 1897, he wrote:
'Here is some indirect evidence that parts, those of the arm at least, having small muscles are more represented in the highest revel than are the parts having large muscles. Now perhaps will be understood what I meant when I spoke of nervous arrangements in the highest level for manipulatory and other "voluntary" movements having psychical concomitan -(so-called "ideas" of movements)' (2, 440).
Mitchell, too, endeavoured to interpret his observations. He concluded:
'When we will a movement, there arises coincidentally ... impressions as to the force of the act and the position of the parts which we will to move; so that given the volition, there springs up in the mind a consciousness as to the act and its qualities, ... certain nerves carry centrally, during motion, impressions which, with those nascent in the centres when the act is willed, go to complete the general knowledge as to motor activities' (p 360).
It is curious that nerve suture received little consideration in treatment although Mitchell carried out animal experiments. He concluded that regeneration began in the distal segment of a cut nerve.
Reflex Paralysis
In December 1940 Professor J F Fulton, on returning to the United States from the bombed cities of England, chose 'Neurology and War' as the titlefor his Weir Mitchell Oration of the College of Physicians of Philadelphia. With the current problems of shock and blast injuries in mind he referred to the historic importance of the paper entitled 'Reflex Paralysis' by Mitchell, Morehouse & Keen (1864b) , published as 'Circular No. 6' from the Surgeon-General's Office in Washington. In this short 'pamphlet' of 23 pages the authors considered the pathogenesis and nature of shock, its cardiovascular and nervous aspects, and the phenomena of loss of consciousness and paralysis in soldiers whose injuries were confined to the limbs. Concussion, 'commotion' or 'shock' to a nerve or plexus were clearly conceived as probable explanations for paralysis of a limb in the absence of demonstrable nerve injury. They repoirted 7 cases in which wounds exerted a temporary paralysis -of a part of the body which was not injured. The term 'reflex paralysis' seemed specially to be applied to such cases:
Case 1 A wound of the muscles of the neck causing paralysis of both arms. Case 2 A superficial wound of the right thigh caus!ing paralysis of the right arm and left leg. Case 3 A wound of the right thigh, with probable 'commotion' of the sciatic nerve, and reflex paralysis of the right arm. Case 4 A wound of the right testicle and paralysis of the right anterior tibial and peroneus longus muscles. Case 5 A superficial wound of the left thigh with sensory paralysis of the right thigh. Case 6 A wournd to the right thigh and paralysis of the right arm. Case 7 A wound of the right deltoid causing paralysis of the right upper limb. Such cases were rare -7 examples in 60 cases of nerve injuriesand the authors concluded that a wound might temporarily paralyse a distant 'nerve centre' like 'a strong electric current' or 'a stroke of lightning'. They concluded that 'the condition called shock is of the nature of paralysis from exhaustion of nerve force'. Fulton considered that their views of the role of the nervous system in shock were 'nearly a hundred years ahead of their time'. But it is difficult to agree with the following statement by Haymaker & Schiller (1970, p 482) : 'The term Reflex Paralysis was given to the sudden motor loss resulting from wounds of the brain, especially the forebrain where motor centres, Mitchell and his collaborators reasoned, surely must control muscles of the opposite side, an observation anticipating Fritsch and Hitzig's announcement by about five years'.
Today the term reflex paralysis is rarely used. It does not appear in Sunderland (1968) or Seddon (1972) and Weir Mitchell's latest biographer, the neurologist R D Walter (1971), shares my doubts on the importance of the concept.
The Civilian Neurologist When the war ended in 1865 Mitchell was 36 years of age. He returned to his practice in Philadelphia and was a regular contributor to the medical societies and journals of the day. The following selections from his neurological papers will give some idea of his wide clinical interests. The cerebellum: In 1869 came his account of 'Researches on the Physiology of the Cerebellum', based on a six-year experimental study of the effects of lesions produced in pigeons, rabbits and guinea-pigs. He produced 260 'irritative' lesions by means of needles, the application of cantharides, and by freezing, or the injection of globules of mercury into the cerebellum. He also made 87 ablative experiments. He quoted the experimental observations of Rolando, Flourens and Magendie and the clinical opinions of Brown-S6quard ('who had no firm opinion'), Vulpian ('unable to assign any positive function') and Luys, who considered the cerebellum to be 'an apparatus for generating nerve force'. Mitchell thought clinical experience generally discounted Flouren's view that the cerebellum was the organ of 'coordination', because the ataxia of cerebellar lesions was not necessarily permanent and because 'locomotor ataxia is a spinal disease'. He quoted Magendie's opinion that equilibration was 'an office quite trivial for its size', although we now credit Magendie with this conception of its function. Rolando's view that cerebellar ablation disclosed ipsilateral motor disturbance and that cerebellar function was concerned with 'the intensity rather than the regularity of muscular acts ... resembles my own views'. Mitchell succeeded in keeping some of his pigeons alive for some weeks or months after operation and he observed that the initial drunken ataxia tended to subside but that 'the pigeon was incapable of prolonged exertion'.
In assessing the value of Mitchell's contribution that the cerebellum augments and reinforces movements and that some form of compensation takes place in chronic lesions, one should remember how obscure were the current views concerning cerebellar function in 1869. Luciani's classical monograph was not to appear for more than another twenty yearsin 1891. Meanwhile, Hammond. (1869) also experimented on the cerebellum, concluding that 'it has no special or exclusive function of any kind' but he felt impelled to mention the persistence of the notion that the organ was related to sexual function. Ferrier, too, discussed it in his book 'The Functions of the Brain' (1876). Hemichorea: Although his friend Hammond had introduced the term 'athetosis' in 1871, Mitchell preferred to speak of hemichorea. His paper (1874) on post-choreal paralysis and preparalytic chorea contains no reference to the work of Little (1861) but he clearly recognized the significance of 'intra-uterine palsies' and noted that the more complete the infantile palsy the smaller the danger of chorea, and that residual chorea was often the main disability 'after full muscular power is restored'. Osler, who also worked in-Philadelphia from 1884 to 1889, acknowledged Mitchell's writings when he came to publish his own important monographs 'The Cerebral Palsies of Children' (1889), which he dedicated to Mitchell, and 'On Chorea and Other Choreiform Affections' (1894). The knee jerk: The significance of the 'tendon reflexes' in clinical neurology was described in 1875, independently, by Westphal and Erb. In the United States, Bannister , one of the two founders and editors, in 1874 of the Journal of Nervous and Mental Disease, published in the journal, in 1878, a paper on the 'Diagnostic Significance of the Tendon Reflex'. In that year, Gowers said that he had found the knee jerk absent in several of 300 healthy individuals he had examined. In the subsequent decade there were many discussions on the variability of these reflexes in health and disease. In 1886 Mitchell and a colleague, M J Lewis, published a study of the knee jerk. They found that reflex activity varied during the day and that the knee jerk could be exhausted. They also found that it could be enhanced by many small voluntary acts, such as closing the eyelids, moving the scalp or ears, or by frowning, winking or rolling the eyes. The knee jerk could sometimes be elicited in the supine position when it was absent in the sitting posture. 'Tone', they concluded, 'was like the tuning of a muscle in preparation for an act'.
McHenry (1969) says that Mitchell 'was among the first to test the tendon reflexes as part of the physical examination' and that he introduced the method of recording the knee jerk using the symbols KJ+ for an exaggerated knee jerk; KJ+ + for an excessively exaggerated knee jerk; and KJ-for a depressed knee jerk. Erythromelalgia: We have seen that when Mitchell coined the term 'causalgia', he described it without defining it. This is also the case with his invention of 'erythromelalgia'. He was rather keen on introducing new terms; fear of cats became 'ailurophobia', the title of a paper he wrote in 1905. In causalgia and erythromelalgia he stressed the 'burning' character of the pain so that definitions become important. The general agreement reached, after decades of discussion, about the essential features of causalgia has not, however, been achieved in the case of erythromelalgia. Mitchell said (1878b) that this was 'a rare vasomotor neurosis of the extremities'. He described 16 cases, all males, who suffered from pain in the feet -'burning', 'aching' or 'throbbing' in character, associated with flushing or redness. It was aggravated by warmth and in erect or dependent posture and relieved by cold and a horizontal position. He mentioned 'a brief, unnoticed paper', of 1872 (Mitchell 1872b) . In his 'Clinical Lessons on Nervous Diseases' (1897, p 207), he refers to measurements of the surface temperature of the affected feet and he considered that when they were in the dependent position the temperature often rose. He used terms such as 'flushing'. 'throbbing' of arteries, 'heat' and a 'vascular storm' when describing 'attacks' of 'red neuralgia' and he was clearly under the impression that there was acute arterial dilatation consequent on a vasomotor lesion. Lewis (1933) concluded that Mitchell had mistakenly interpreted the physical signs and that the concurrence of redness, swelling, throbbing, burning and a sensation of heat were not in themselves necessarily indicative of increased peripheral blood flow. Indeed he considered that: 'Erythromelalgia is a term that should be abandoned as the name of a disease.' It was no more than a peculiar condition that could arise in a number of diseases. Lewis thought that it was 'an interesting and important illustration of the difficulties which can arise out of the attempt to identify a hitherto undescribed disease upon the basis of a group of symptoms; the method is sometimes unavoidable and when successful helps progress; but when it fails it may impede progress. ' Lewis's paper probably served further to reduce the frequency with which the diagnosis was made; textbook accounts dwindled and shrank. But the dilemma continues. Smith & Allen (1938) did find that skin temperatures were raised in attacks and they thought that the syndrome could be primary (idiopathic) or secondary (related to nervous, peripheral vascular, or other diseases). They reported that aspirin relieved the pain. In 1964 Catchpole was able to relieve a patient by prescribing the anti-serotonin agent, methysergide, although there was no rise in the serotonin content of blood draining from the patient's feet when they were warmed. Babb et al. (1964) state that the diagnosis was made 51 times at the Mayo Clinic in the decade 1951 to 1960. There were 30 primary and 21 secondary types. Skin temperature studies in 31 patients were positive in 26; that is, increasing the skin temperature induced the distress and reducing it brought relief. Importantly it emerged that the syndrome antedated the appearance of myeloproliferative disorders, particularly polycythmmia vera, in 10 cases. Abramson (1974) considers that although no pathological basis for the disorder has yet been discovered it appears to be 'a definite clinical entity'. Lewis, of course, was writing as a 'clinical scientist' and the notion of a malady which was rare, intermittent, never clearly defined, readily mimicked by other disorders and without known pathological basis was one which he no doubt found peculiarly unsatisfactory. Ekbom's syndrome of 'restless legs' is equally strange and unprecise, but the toiler at the bedside knows the dangers of trying to tidy up reality too determinedly.
Toxicology
Mitchell's pre-war interest in toxicology and pharmacology continued after the war. 'He published at least ten physiological and about twenty-five pharmacological papers' (McHenry 1965) . The latter author quotes the noted American physiologist W H Howell as stating that 'before the establishment of laboratories in the seventies probably the most significant name from the standpoint of physiological investigations is that of Weir Mitchell'. When he was 67 years of age.Mitchell published a paper in the British Medical Journal (1896) describing his personal experiences in experimenting with the drug mescaline. He noted the euphoric and hallucinogenic properties of the drug and said: 'I predict a perilous reign of the mescal habit when the agent becomes attainable.'
Monographs
His 'Lectures on the Diseases of the Nervous System, Especially in Women' (1881), was appreciated by Gowers (McHenry 1965) . Gowers said that Mitchell's style served 'as a model which to frame my own style of medical description'. Mitchell dedicated his 'Clinical Lessons on Nervous Diseases' (1897) to Hughlings Jackson. Neither was reviewed in Brain.
The successful practitioner was meanwhile writing popular medical books such as 'Wear and Tear; or Hints for the Overworked' (1871); 'Fat and Blood; and how to make them' (1877). The latter went into eight editions and was translated into French, German, Italian, Spanish and Russian (Earnest 1950) . In 1888 came his 'Doctor and Patient', another very successful popular book.
Fame in Europe came with these publications and with accounts of his 'Rest Cure' or the 'Weir Mitchell Treatment' for 'nervous debility', a term he made universally known. There were Weir Mitchell Institutes in Europe. His treatment of seclusion, bedrest, feeding, massage and exercises was still mentioned in textbooks when I was a student. It is now generally recognized that his success was largely due to his personality, the training he gave his nurses, and the general discipline he inculcatedmuch like the regime we use today in the treatment of anorexia nervosa.
'Doctor and Patient' is replete with reflections of his status and success. In his introduction he writes 'scarce anyone can have seen more of women' with nervous disorders than himself (p 9). In this pre-Freudian era the complexities of all the factors at work in causing neurosis obviously intrigued him. 'The priest hears the crime or folly of the hour, but to the physician are oftener told the long, sad tales of a whole life, its faraway mistakes, its failures and its faults ... the causes of breakdowns and nervous disasters and consequent emotional disturbances and their bitter fruit, are often to be sought in the remote past. He (the doctor) may dislike the quest, but he cannot avoid it' (p 10). Writing of excessive sympathy by the doctor he mentioned the old Quaker lady who said after a consultation: 'Thee will do me a kindness not to ask me to see that man again. Thee knows that I don't like my feelings poulticed' (p 46). The features of anxiety neurosis are vividly depicted -'the indecisiveness ... irritability ... unreasonableness of temper ... restlessness ... giddiness and fear of walking out ... sense of fatigue so that the grasshopper is a burden' are all there, as if from the pages of a current text. Mitchell pointed out that the apparently strong and healthy may also succumb, if the strain is sufficient, for 'we are all neatly ballasted'. Mills (1914) thought that Mitchell was 'one of the greatest of our psychoanalysts'.
In 1894 he was gravely concerned at the 'isolation from the mass of the profession' of the psychiatrists of the day. In a frank address to the semicentennial meeting of the American Medico-Psychological Association (Mitchell 1894) , he complained of the lack of scientific investigation in the 120 public and 40 private asylums in the United States. He contrasted the lack of progress in psychiatry with what 'our few neurologists have done'. Of asylum life he said: 'Upon my word I think asylum life is deadly for the insane'. 'Where is', he enquired, 'the mysterious therapeutic influence to be found behind your walls and locked doors?' His outspoken address was widely reported and reveals the combination of scientific and humanistic philosophy which characterized his whole life.
But there remains another aspect to the career of this remarkable manthe world of letters. In 1880, at the age of 51 he published his first novelthe first of nineteen. I have read two of them: 'In War Time' (1884) and 'Hugh Wynne, Free Quaker' (1896). The latter, according to his biographer (Earnest 1950 ) was a best-seller and sold 500 000 copies, and has often been compared to 'Henry Esmond' (Burr 1929, gave a figure of 180 000; McHenry 1965, 500 000 copies). 'His income from his pen was at times as large as from his practice' (Osler 1914) . The copy of 'Hugh Wynne' I read and enjoyed was a school edition published in 1922. The wife of a professor at Dartmouth College, New Hampshire, told me that it was prescribed reading in many schools and she herself could remember the summer she read it in her teens. It is a long flowing narrative of Philadelphia in the period of the War of Independence peopled by famous men of the day, civil, military and medical as well as by fictitious characters, all depicted against a background which the author vividly brings to light. Written today, its author would also be enjoying film and television rights.
Seeing the tall patrician figure of Weir Mitchell passing one day before Independence Hall in Philadelphia, a friend said: 'He and it match each other pretty well'.
William Alexander Hammond (1828 -1900 Like Mitchell, Hammond also was the son of a physician. He was born in Annapolis, Maryland, studied medicine at New York Medical School, graduating in 1848 at the age of 20. After a year's hospital service he entered the US Army as an assistant surgeon, serving at various frontier stations in New Mexico, Kansas, and Florida (Tilney & Jelliffe 1924 , Duncan 1929 , Haymaker 1953 , McHenry 1963 , Haymaker & Schiller 1970 . During a visit to Europe he made an intensive study of military hospitals and asylums.
The Surgeon-General Hammond resigned from the army in 1860 and spent a year as professor of anatomy and physiology at the University of Maryland, Baltimore, but rejoined the army on the outbreak of the Civil War in 1861. The Army Medical Department was quite unprepared for war. Its chief, Surgeon-General Lawson, was over 80 and he presided over an antiquated organization with only 98 officers (Adams 1952) , few hospitals and no ambulance service or nursing corps. But the lessons of the Crimean campaign were known and the agitation of influential public citizens led to the establishment of the US Sanitary Commission, but not without resistance in Washington, where President Lincoln was afraid of 'a fifth wheel to the coach'. The Commission, acting i'ot unlike a Red Cross service, was appointed on the understanding that it would not 'meddle with regular troops'. Hammond was eventually appointed as Surgeon-General, in April 1862, largely through the urging of the Commission. But he held this post only until November 1863. During these months this 'big, burly and genial man' initiated projects and reforms which eventually transformed the medical services of the army. A gigantic programme of hospital building was undertaken, largely of the pavilion-type, with 'ridge ventilation', and central administration.
Special hospital and ambulance corps were created and at Washington he organized medical supplies, transportation, and medical and hospital reports and statistics. He wrote a book on military hygiene, a manual for military surgeons, inaugurated the 'Medical and Surgical History of the War of the Rebellion', edited the 'Reports of the Sanitary Commission' and set in motion the creation of an Army Medical School and an Army Medical Museum, which subsequently became the Walter Reed Army Institute of Pathology and the Armed Forces Institute of Pathology, respectively.
But this driving force emanated, as one might suspect, from a personality likely to indulge in tactless decisions and high-handed actions. 'He had a voice so powerful that it could be heard up wind in a hurricane' (Haymaker & Schiller 1970) . McHenry (1963) records that after a visit to a Philadelphia hospital: 'The staff made up their minds that a more arrogant and pompous man never visited the hospital.' Jealousy over his initial appointment, resentment at his sweeping proposals and didactic commands, built up during 1863 and culminated in a clash, mainly over the purchasing of medical supplies, with Secretary of State Stanton. He was demoted but he demanded and eventually obtained a court martial in 1864. He was charged with 'conduct to the prejudice of military discipline' and 'unbecoming an officer and a gentleman' and found guilty (Duncan 1929) .
'Penniless and in debt' he set up practice in New York City as a neurologist and psychiatrist and in a decade or so became Professor at the University of the City of New York and at Bellevue Hospital Medical College. By 1878 he had sought and obtained annulment of the court martial proceedings and sentence from Congress and the President of the United States. His rank of Brigadier-General was restored and his fulllength portrait in uniform now hangs in the Army Medical Library in Washington, which he had helped to create. He died in 1900 and was buried in Arlington National Cemetery, Washington, DC with full military honours.
The New York Neurologist Hammond met Mitchell before the war in Philadelphia. They combined in an experimental investigation of the effects of a South American arrow poison in animals (Hammond & Mitchell 1859 ). This paper, entitled 'Experimental Researches relative to Corroval and Vao; Two new varieties of Woorara, the South American Arrow Poison', is thus of historical interest, as it represented the first collaboration of the two men who founded American neurology. They concluded their report as follows: 'No statement has been made in this essay, and no conclusion deduced, of the accuracy or truth of which we at least are not fully satisfied. How far this may be the case with others we cannot say; and, at all events, whatever be the fate of these researches, we shall at least have had the pleasure of the pursuit . . . ' Words which presaged the liveliness of everything they wrote in the future.
During the war Mitchell and Hammond both became increasingly interested in diseases of the nervous system, organic and psychological, and with the establishment of a special hospital for nervous disorders in Philadelphia, American neurology was born. When the American Neurological Association was formed in 1875, Mitchell was elected first president, but he did not accept. Hammond became president in 1882. The Semi-Centennial Volume of the history of this association, published in 1924, and edited by F Tilney and S E Jelliffe, contains accounts of the early meetings, the scientific programmes and discussions which were held, together with biographies and bibliographies of its members. There is no comparable publication in Britain. Ramsay Hunt records in this volume (p 4) that the honour of giving the first paper, entitled 'A Contribution to the study of myelitis', fell to S G Webber, of Boston, an instructor in Neurology at Harvard Medical School, 'a New England type, earnest and conscientious' (p 21) . In 1885 Webl?er published a textbook of neurology for students and practitioners. I have examined it and found it contains a good exposition of the current clinicopathological knowledge. There were 15 clear diagrams of the brain with various sections based on the work of Ecker, Wernicke, Erb and Ferrier. A modern reviewer would commend the bibliographies prefacing each chapter. Commenting on Ferrier's initial localization of vision to the supramarginal and angular convolutions, he says: 'But there are also centres for sight in the occipital lobe just as important.' Of the functions of the basal ganglia he writes: 'They do not seem to have any direct control over either motion or sensation which has yet been discovered.' He quotes Nothnagel's and Wernicke's speculations on the role of the optic thalamus and adds that: 'the posterior portion, the pulvinar forms a part of the visual centres; it stands in intimate relation with the corresponding halves of the retine.' When considering the visual effects of a hemisphere lesion he refers sceptically to Charcot's view that amblyopia with constriction of the visual field was commoner than hemianopia. 'We do not know why in one case there is hemianopia and in another amblyopia.' Progressive muscular atrophy he placed among lesions of the spinal cord after considering other opinions which stated it was a muscular disorder or one of the vasomotor system. Altogether, a pleasing contribution and one which should have been mentioned by Jelliffe (1924) in his list of early American textbooks of neurology.
Athetosis
At that inaugural meeting in 1875 Hammond presented the patient on which (with one other he had been told about) he had based his description of 'athetosis' in 1871. This was in his textbook, 'A Treatise on Diseases of the Nervous System', in which he wrote (p 654):
'Under the name athetosis, I propose to describe an affection which, so far as I know, has not heretofore attracted the attention of medical writers and of which two cases have come to my knowledge. It is mainly characterised by an inability to retain the fingers and toes in any position in which they may be placed, and by their continual motion. From these phenomena, I have applied the term "athetosis" to the disease, having as yet had no opportunity of ascertaining by postmortem examination the nature of the lesion to which the symptoms are due.
He coined the term 'athetosis' from the Greek, meaning 'without fixed position'. Concerning the site of the responsible lesion he wrote (p 661): ' The phenomena indicate the implication of intracranial ganglia, and the upper part of the spinal cord. The analogies of the affection are with chorea and cerebrospinal sclerosis, but it is clearly neither of these diseases. One probable seat of the morbid process is the corpus striatum' Hunt recorded that at the 1875 meeting Hammond said that: 'The motions of the fingers continue also through the night, and to that extent modified his original description of the disorder'. But examination of Hammond's original account shows that, from the first, he thought the movements did not cease during sleep. When the patient was admitted to hospital the resident physician reported to him that 'they (the movements) occur not only when he is awake but when he is asleep'. In the account of the meeting reported in the Journal of Nervous and Mental Diseases (1875, 2, 377), Hammond said: 'The motions of the fingers continue through the night, and in this respect the description given must be modified' [his italics, not mine]. Denny-Brown (1946) said that: 'Hammond insisted at first that athetosis should continue in sleep, which it seldom does.' Gowers (1876) reported the first autopsied case of athetosis, in which there was an old cerebrovascular lesion in the optic thalamus. A few years later (Gowers 1878a), in the first number of Brain, he said that lesions in or near the optic thalamus were the most common autopsy finding in athetosis, or 'mobile spasm', a term which he preferred. But, in 6 out of the 10 cases he mentioned there was no impairment of sensibility. Later, in his textbook (Gowers 1886) he said that: 'Since the optic thalamus is not in the motor path, disease limited to this must produce the symptom, indirectly by disturbing the function of the motor cortex. ' Hammond's forecast, in 1871, of a lesion in the corpus striatum in athetosis is often regarded as an historical landmark in the concept of the role of the basal ganglia in the etiology of involuntary movements. At that time, however, the motor centres were thought to reside in the corpus striatum; the primacy of the convolutions was not established.
In 1886 Hammond's son, Graeme M Hammond, who in turn became president of the American Neurological Association in 1898, had some strange observations to record on his father's original athetoid patient. He described how he first saw him in 1882, the athetosis having begun in 1865. G M Hammond stretched the median nerve of the affected arm by open operation 'at the inner edge of the biceps' by placing his finger under the nerve so that 'strong traction was brought to bear on it'. Not only did the movements of the hand and foot cease, but his arm pain and convulsions subsided. The patient was an alcoholic, subject to convulsions, delirium tremens, and prolonged bouts of unconsciousness, after one of which his athetosis .had appeared.
There was three months' relief, so that Hammond repeated the manoeuvre in 1884 (with four months' relief) and again in 1885 (with sixteen months' freedom, up to the time of his report). He wondered why an operation on the arm should affect the foot and concluded: 'I don't know.'
In 1890 G M Hammond described the autopsy on this famous patient. There was a scarred lesion extending from the posterior portion of the thalamus and internal capsule forward to the lenticular nucleus. He wrote that the sparing of the motor tract 'was further evidence of his theory that athetosis was caused by irritation of the thalamus, the striatum or the cortex, and not by a lesion of the motor tract'.
Not unexpectedly, the term 'athetosis', although it was an actual chapter heading in Hammond's book, was not quickly adopted. Gower's preferred the term 'mobile spasm', although he referred to Hammond's term, while Mitchell ignored it and spoke of 'hemichorea'. Charcot (1881) considered that 'they are simply choreiform movements'. He considered Hammond's definition imperfect because: 'The movements of the fingers are performed slowly ... moreover, the athetosis does not always remain limited to the muscles which move the fingers and toes; sometimes, in fact, the entire hand and foot are affected ... some muscles of the face and neck are stirred by choreiform movements, simultaneously with those of the hand and foot.' Charcot concluded that 'athetosis is only a variety of posthemiplegic chorea'. When Dana, of New York, came to publish his own textbook of neurology in 1892, he did not use Hammond's original woodcut of the athetoid hand, but one from Strumpell in Germany. It was not as good as Hammond's.
The Textbook
Hammond's book 'A Treatise on Diseases of the Nervous System' was published in 1871. It comprised 750 pages with forty-five illustrations and was arranged in five sectionsdiseases of the brain, the spinal cord, cerebrospinal diseases, diseases of nerve cells and of peripheral nerves. In the first section he deals with cerebrovascular disorders, aphasia, sclerosis (diffuse and multiple), tumours and insanity. In the second section there are vascular disorders, meningitis and myelitis, softening and sclerosis and tumours of the spinal cord.
In Section 3 there are accounts of hydrophobia, epilepsy, catalepsy, ecstasy, chorea, hysteria, multiple cerebrospinal sclerosis and athetosis. In Section 4 there are progressive muscular atrophy, glosso-labio-laryngeal paralysis, infantile paralysis, hypertrophy of muscular connective tissue, and functional derangements of motor nerve cells (paralysis agitans, writer's spasm, lead paralysis).
In Section 5, only 28 pages, there are facial paralysis, facial spasm and torticollis, cutaneous anesthesia and neuralgias (trigeminal, cervical, brachial, intercostal and sciatic).
One can sympathize with an author of those days attempting to arrange and classify his knowledge of clinical neurology. There is no account of the anatomy and physiology of the nervous system and his introductory chapter merely lists the instruments he usesophthalmoscope, cephalohemometer, aesthesiometer, thermometer, Becquerel's discs, dynamometer, dynamograph, Duchenne's trocar and electrical apparatus. Clinical examination is not described and 'reflexes' is not indexed.
In his preface Hammond wrote: 'It rests to a great extent on my own observation and experience, and is therefore no mere compilation. The reader will readily perceive that I have views of my own on every disease considered, and that I have not hesitated to express them.' This forthright approach was taken up by his reviewers. The Medical Record (1871) said there is 'not a muddy sentence in it. When he is right he is clearly right, when he is wrong he is clearly wrong'. Their reviewer thought the main fault was 'overpositiveness, amounting to recklessness' but that the book was 'an advance on any other single volume'. The American Journal ofMedical Science (1872) gave it a six-page review and thought the book 'the fruit, but not well-ripened fruit, of a large experience ... we do think that a physician with the high scientific. attainments and unequalled opportunities of the author owes to the profession a better work than the one under notice'. They also commented on his 'extreme positiveness ... recent theories are stated with the greatest confidence as fixed acquisitions of science'. The reviewer praised his account of aphasia (which is good), his advocacy and experience of the ophthalmoscope and his recognition of athetosis and multiple cerebral sclerosis. But they damned his illustrations: ' The engraver's work is in about the style of a third or fourth class weekly illustrated paper The lady (p 364) on whose countenance apprehension and terror are said to be clearly depicted, seems to us to wear an expression of utter vacuity or indifference... the sketch on p 704 (of a muscle biopsy in a case of dystrophy) looks like one of Mr Ruskin's pre-Raphaelite drawings.'
English journals were kinder. The British Medical Journal (1873) gave it a two-page review and said it was 'a valuable and comprehensive book ... very pleasant reading ... graphic style' and were generally favourable, although on the subject of sclerosis 'it contained a large amount of curious matter'. They did not mention athetosis and questioned 'the specific existence of diffuse and multiple cerebral sclerosis'. Hammond's view that 'very limited paralysis points to cerebral tumour rather than anything else' had not been noted by English writers, 'such as Reynolds and Bastian'.
The Journal of Mental Science (1871-1872) in a short notice said: 'We had hoped to have given a full review of the book' but they thought it contained 'a great deal of practical information'. They seemed only concerned with his comparisons between European and American asylums. Hammond thought the latter 'far superior'.
Hammond's book is often said to have been based largely on the lectures of Charcot. Dana said this in 1928 but he mistakenly gave the year of publication as 1874 -not 1871. McHenry (1969) says the same. Charcot's famous volumes only began to appear in 1872 although his papers were appearing in French journals from 1858. None of his reviewers mentioned Charcot although the Medical Record wrote: 'If the author had taken his inspiration less from the Frenchof whom Goethe once said "if a thing is. not positive, they make it so" -and more from the English, especially from Darwin, he would have done more wisely and made a better and more convincing book', The BMJ reviewer thought that much of the chapters on forms of sclerosis was 'gleaned for the most part from the latest contributions to cerebral pathology by -the French and German schools'.
Hammond did not refer to anyone in his preface but in the text he quotes French (Aran, Magendie, Duchenne, Calmeil, Ollivier, Cruveilhier, Landry, Broca, Dax senior and junior, Trousseau, Bournville, Brown-Sequard, Vulpian, Charcot and others), German (Rokitansky, Virchow, Romberg, Friedreich, Eulenberg and others) and British authors (Bell, Marshall Hall, Carswell, Todd, Reynolds, Bennett, Bastian, Lockhart-Clarke, and Hughlings Jackson). He usually gave a reference when he quoted. He referred to Charcot when he discussed cerebral hemorrhage, aphasia, multiple sclerosis, progressive muscular atrophy, bulbar palsy and neuropathic joints (where he also quoted the observations of Mitchell, father and son). To Hughlings Jackson he referred when he was dealing with cerebral hemorrhage and embolism, aphasia and hemichorea, but not when he considered epilepsy.
The main weakness of Hammond's presentation, which was obviously courageous and well informed, is in the lack of consideration of anatomy and physiology and methods of clinical examination. Later editions' were improved, largely by incorporating text on cerebral localization from a French translation (1879) of the book and by including a summary of Nothnagel on topical diagnosis. Hammond saw the difference between static and intention tremor but thought Parkinson had described two different diseases and he is confused about the difference between multiple sclerosis and paralysis agitans. In the latter 'there are no head symptoms, no festination'. He thought that in pseudohypertrophic muscular dystrophy lesions would eventually be shown in the spinal cord, as they had been demonstrated in infantile paralysis, progressive muscular atrophy and locomotor ataxy. He has an illustration of an affected child, describes the posture and gait but not the difficulty in rising from a low position. He illustrated this in the seventh edition in 1881 (Gowers described it in 1 878b). Spinal cord tumour is described as presenting with 'hemiparaplegia' after the manner of Brown-Sequard but the only patient he mentions was one he thought had a gumma compressing the cord. In the seventh edition (1881) he asks: 'Who will be the first to attempt the operation ?' of 'trephining' for cord tumour. In the brain tumour section he has an illustration of cranial hyperostosis overlying a meningioma.
Generally speaking one is inclined to agree with the reviewer that Hammond could have done better. The knowledge of the time could have been better organized and presented but the book undoubtedly supplied a need for it went into nine editions and was translated into French, Italian and Spanish. A study of this historic book reveals how important and dramatic were the developments initiated by Fritsch and Hitzig in 1870. Gowers' textbook (1886-1888) portrays the progress which was made in the next two decades.
The difference between the two books was epochal.
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